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I. A sound processing device bsvfaig means for esdrmtting the amplitude 
envelope of a «ou»d signal in a. pteiiiy of spaced frequency channels, means 
far analyzing the estimated, amplitude envelopes ov«r time so as 10 detect shon* 
dvitasioK aiuplimdc transitions in said envelopes* means Cor increasing die 
relative amplitude of said $hon-4ftrati.att oraplfcnde traditions, issciitdiag means 
for deteimamg a rate of change profile ovar a predetermined time period of 
mid shoir-danKiott aioplitutie amotions, and tm<m for determining from said 
rate of change profile the size of an increase in relative amplitude applied to said 
cessations in said sound signal to assist in. perception of kw-iwensuy short- 
duraeoa speech features vn said signal 

5L Hie device- of claim 1 , wherein the predetermined time provided is 
approximately 60ms, and the faster/greater me rate of change, on a. logarifhrnic 
amputode scale, of said sharvduraaoo amplitude transitions, die greater the 
increase in relative amplitude which is applied to said transitions. 
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3. The device of {any preceding} claim % wherein the; detection of short-duration 
ttmsmns in the rate of change profite causes up to about 14d8 of gain to be applied to me 
sound signal the amount of gain being selected according to the nature of the short-duramen 
transition: 

(I) a rapid increase followed by a decrease in the profited (a shore-duration 
burst tramtto) cause a gain Increase of up to about 14d&; 

(it) a rapid ^crease followed by a relatively constant level in the profile {an 
onset transition) causes a gain Increase of up to about 6dB, and 

Oft) a relatively constant level followed by a rapid doorcase in the profile 
cause little or no increase m gain, 

4. The device of Cany preceding] ctairo i, including a microphone, a pra-ampller, a 
bank of H parallel fitters, and means for applying a transient emphasis algorithm to ifce output 
of the fitters , 

5. The device of [any preceding! oa'uv 1 ; wherein me signal ;n any filter channel 
denoted where n denotes the filter channel number and t denotes time, is scaled 
according tor B'M ~ $-M K d + K * G„h where G„ is the gain factor each channel and K ft is 
a gain modifier constant equal to about 2, 

6. The device of claim 5, Mm&m a buffer tnahuains a history of the ' 
envelope signal $ n m in cacti tutet shaaael for which as estimate of $k>v^ 
varying envelope signal i* derived by an averaging window which p^vidss an 



appropriate equivalence to a 2 B *-order low -pass ete with a eat off frequency of 
about 45Hi causing smoothing of the tine profile structure. 
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7. The device of {claims] claim 5 Jor 8J. wherein the gain factor G„ rotated to a 
function of »Lhe 2"* order derivative of the slow-vary ing envelope signal in each fitter channel. 

$. The device according to {claims) cMrn 5 {, 6 or 7], wherein the gain factor for 
each fief channel is derived from the function: 

G ft *<2* E n - 2 » + ^ + E») 
where £ 4 and E, are estimates of the current, past and future sk>w«varying envelope 
signat in each filter channel 

9. The device of claim 8, wherein the addiuteml factor gain 0, appEed to 
the sound: signal can range from .shout 0 to 2 for a slow-varying envelope -profile 
havbg a maid nm followed by $ rapid Ml about 0 to 0 J for a profile having a 
mid rise fallowed by a relatively constant tevei, less thm 0.1 for a steady state 
teveJ followed by a rapid idecream in tfm profile, and about 0 for a steady state 
level or slowly varying pwSki. 

10, The device according to {claims) claim 8 [and 9], wherein slow- varying 
envelope profiles exhibiting short-duration peaks of different peak levels but simitar peal? to 
valley ratios are amplified by wmW amounts. 




